Abstract. Sand mining activities in the Komering river, South Sumatera, has been existed around a long time and continues to grow along with the increase of development that occurred in the district of East Ogan Komering Ulu (East OKU). The purpose of this study is to examine the impact of sand mining activities to environmental conditions of the Komering river. Field studies have been conducted during the period of April-June 2016 for observing the condition of the river channel, water quality measurement and mining activities. Analysis of the results of field studies combined with GIS and Remote sensing analysis was conducted to measure the impact of mining activities both spatially and temporally. The results showed that the sand mining activities on the Komering river have led not only to the degradation of water quality but also damage of the river channel. In this paper, we also discussed the relationship between the distribution of water quality and channel damage with the mining activities in the spatial perspective.
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INTRODUCTION
The river is an important part of the function of environmental components that have important functions for human life, in supporting the economic development [1] . The side from being a source of water, river's sediment also has potential as a producer of natural resources extractive namely mineral sands. Sand as a natural resource utilized by local communities for development activities in the field of construction, this will cause an increase in sand mining activities which are numerous in watersheds. Uncontrolled mining activities will cause environmental problem at the mine site [2] .
The effect of sand mining is not only degrading the water quality of the river but also changing the physical quality of the river, such as river bank erosion, river bank slump, changes in the river flow, and decreasing the river flow [3] . The flow pattern of the river and the riverbed mining materials such as sand can cause balance disorders in the riverbed material with the result of changes in the natural flow pattern of the river and the expanded movement of the base material.
Komering river is a river that streams in East Ogan Komering Ulu (East OKU), South Sumatra province, which has great potential to be a wealth of natural resources excavated materials category C in the form of sand, so that it's widely used by the community to serve the area around the river sand mining. These sand mining activities have been done by the community since the 1990s. In the year of 2000, the number of sand miners continues to increase so that the sand mining activities become mushrooming in the several district in the East OKU regency and progressing from traditional mining activities turned into a modern mining by using a vacuum machine. The production of sand reaching 111,067 thousand m 3 in the year of 2015 [4] . Sand mining activities in the channel of Komering river of East OKU Regency is significantly increased. It is indicated that it will cause changes to the environment of Komering river channel [5] . The simultaneous use of vacuum machine in sand mining activities will cause the water to bleak and bottom sediment delivery cause degradation of the river. Both things will affect the stability of the river cliffs which leads to landslides. This landslide will affect the river's morphology, which causes the river to spread deep and its current will change. This study aimed to analyze the changes in the physical environment due to sand mining in East OKU Regency in the form of physical quality of the river water, particularly total suspended sediment (TSS) multitemporal and changes in river flow pattern. Komering river is divided into 11 river segment with each segment of the river has a length of 5 km. The division of the river segment is based on a significant change in the flow of the river which found in the sand mining area represented in Fig. 1 and Fig. 2 .
METHODOLOGY
This research was conducted in April-June 2016. The data that used in this research consisted of Komering River's physical water quality data and satellite image data. Analysis of the data uses GIS-based spatial analysis and remote sensing.
The data of water physical quality is obtained from direct measurement and secondary data from 2005 until 2015 which obtained from Environment Association (BLH) of South Sumatra Province. Agency Satellite Imagery Data is used to see any changes in Komering River's channel patterns. The used imagery data is in the form of Landsat 7's image data, Landsat 8 and Spot 4 that will be processed by GIS application using Visual Interpretation and Overlay.
RESULTS AND DISCUSSION
Physical Quality Data of Komering River Since 2005 to 2015
TSS Komering River's water
The result of TSS measurement can be seen in Fig. 3 , and the water quality standar of class II for mineral water are presented in Table 1 . In general, the water TSS value of Komering river in both Martapura and Rasuan station which located in East OKU regency from 2005-2015 surpasses the limit of class II solid water quality [5] . It is already ruled stated that TSS which above 50 mg/L with the average of 63.8-72.5 mg/L [4] . The high value of TSS in both stations is caused by local sand mining activities around Komering River's, which causes land erosion absorbed into the waters through run-off process. This problem can cause turbidity and the increasing of sediment concentration in those waters. 
030198-2
Although Komering river's discharge of water is quite high at the time of taking the water sample period measuring the value of TSS, but it is not giving any quite significant change as can be seen in Table 2 . This can be seen from the numerous points which are far from the linear line thus with value of R 2 0.046 which means the connection between the discharge of water with turbidity is very weak as showed in Fig. 4 . The high rate of TSS in Komering River can be caused by the numerous sand mining activities around the river, causing soil erosion a long the river stream. The amount of eroded soil due to sand mining by using vacuum machine will have an impact on the influx of soil scraping to the water by run-off process. Thus can be said that, the numerous sand mining activities around Komering river's stream gives an impact to the high rate of TSS in Komering river. 
The Result of Measurement of Komering River's Physical Water Quality
The result of TSS, Turbidity and TDS measurement in 10 point water sampling location, can be seen in Fig. 5, 6 and 7. In Fig. 5 , it can be seen that from the measurement result of TSS value in ten water acquisition spot, only spot 1 and spot 8 that have under the limit value. On the other hand, the other 8 spot have surpassed the class II solid limit of water quality which above 50 mg/L with the average of 61.51 mg/L, the high value of TSS affects the turbidity of the waters [6] . Overall, the turbidity level in each spot of study which displayed in Fig. 6 shows that the value above the class II solid limit of water quality in average of 219 FTU. The high value of TSS and the turbidity in every sample water spot are caused by sand mining activities. It leads to the increasing of sediment concentration caused by sand vacuuming process.
In Fig. 7 , the TDS value obtained from 10 sample spot have average score of 7 mg/L, with the highest value is 7.4 mg/L which obtained in spot 9 and 10. On the other hand, the lowest TDS value is 5.8 mg/L which located in spot 1. In general, the TDS score in 10 sample spot do no show over-the-limit score of class II solid limit of water quality because it does not surpass 1,000 mg/L, so it can be concluded that sand mining activity do not significantly affect the TDS value of Komering River.
The Condition of Komering's River Channel in East OKU Regency since 2003 to 2014
From several years of utilization of Komering River in East OKU Regency as sand mining sites, giving indirect impact to the condition of Komering's river channel in this regency. To see how much the influence of sand mining sites to the river channel, it is necessary to observe using Visual Interpretation and Overlay data in Time Series way. The changes of the river channel that occur in the segment of Komering River is approximately 3,242.64 Ha the over a period of 11 years from 2003-2014. The channel changes are very varied and quite significant in some segment of the river. 
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This channel changes can be caused by sand mining activities that carried out by the community around the Komering river's flow and natural factors. Various type of channel changes are grouped into these following in categories: 1. The channel changes 2. The widening and narrowing of the river flow
Channel changes of the Komering River
Based on data analysis of river current from 2003 until 2014 in every divided river segment, there are some significant changes of the river current in sand mining sites. The changes of this river current simply form a friction of flow which caused its twist and turn and form a new meander. The change of flow which occurred in Komening river tend to downstream. The exploitation of sand mining activities, traditional or modern, located in the bottom or meander, can cause changes of natural flow of the river. It leads to horizontal erosion [7] .
During the year of 2003-2014 occurred quite significant changes as can be seen in Fig. 8, Fig. 9 , and Fig. 10 . Neck cut off is a flood plain feature of meandering where the entire meander loop is abandoned. In neck cut-off, a stream in a meander loop cuts a new channel through the narrow neck between two meander loops [8] . Any cases of straightening of the course due to neck cut-off occurred during the 11-year period from 2003 to 2014. Very significantly, this widening of channel course is confined to the middle reach of the river. There are so many cases of development of new meander in the downstream part of the study reach.
In addition to the river channel, there has been a gradual widening of the river channel since 2003 indicating the effect of a gradually emerging change in channel pattern. 2012 . At some reaches, the gain in channel width during the recent times is of such order that the present river channel encompasses almost the entire meander of the earlier times. In 2012 to 2014, the frequency of widening river and meander was a gradual decreasing. Some channels share a common alluvial flood plain essentially contemporaneous with the present hydroclimatic condition and sand mining activities and the river channel of the Komering river appear to be of a similar kind [9] . The Komering river exhibits a dominant channel in middle stream between multi and single-channel reaches.
It is seen that during the period 2003-2014, the river at the time, abandoned the existing braided channel while at some other time it's development of new meander and braided channel. Sand mining activities also have a role in the river channel. This can happen because of the sand mining process by vacuum machine, causing decrease on the river bank (erosion), so it will affect the direction of river stream. The condition of Komering River's stream that relatively heavy will also affect the river channel, where there are several river segments that have dilation and constriction on the river stream. This affects the formation of new meanderand braided channel in several segments since the period 2003-2014. 
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Change in Channel Pattern of the Komering River
Sand mining activity in Komering river of East OKU Regency caused changes of the river flow. The changes not only affected the friction of the river, but also the pattern of the river flow that leads widening and constriction. Sand mining activities have great impact on the form and the river system because it will cause erosion in the river side and decrease the river flow. All of it will affect the change of river flow pattern [3] . An attempt has been made to assess the amount of change taking place in each of these segments over the three different time periods of 2003-2007, 2007-2012 and 2012-2014 . For this purpose, a combined map (overlay) was prepared by superimposing the channel pattern of the Komering river for the years 2003, 2007, 2012 and 2014 as showed in Fig. 8, Fig. 9, and Fig.  10 .
The results are given in Table 3 Table 3 . In segment C, there are not much change in the river channel. Only in several parts of the river that narrowed in the channel. This can be seen from the period of 2003-2014 showed in Fig. 8 . This narrowing river channel, could be occurred becauset here are many sand mining activities in the river segment. The communities around the river doing sand mining activities by vacuuming the sand witha vacuum with a long pipet that inserted into the river about 3-5 meter. This will cause erosion in the river bankand the river will be deepened, so it will affect the flow pattern of the river segment.
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In In segment F, G, H, I, have many changes in the river channel. The river channel had increase the area as can be seen in Table 3 . This segments occurred alteration of the direction of flow due to cut-off, resulting a new channel meander. In segment J and K there is not many significant changes in river channel from the period 2003-2014 represented in Fig. 9 and Fig. 10 . In segment F in 2014 braided channel form, this could be happened because of the sediment that brought by the river stream in the previous segment. Because of numerous sediment in segment F, causing numerous sand mining activities in this region. This has an impact on some parts of the river segment of F, G, H, I, J and K that causing flood plain. Sand mining activities in the segment F is not only using vacuum machine but also using the excavators that causing erosion at the river banks, resulting in eroding river banks and at the time of high rainfall causing flood to the region until the mainland area. Segment F, G, H, I, J and K, are the remaining segments that located at the downstream area of the river so there are many meandering patterns formed, the more downstream river flow patterns increasingly branched. The amount of lateral erosion at the downstream segments are more or less uniform during the period 2003-2014.
030198-7
CONCLUSIONS
The sand mining activities at Komering River did not give significant influence on the physical quality of the river both in the year of 2005-2015 as well as direct measurement in the field. From all 3 parameters that used to measure the physical quality of Komering river's water, only the parameter of TSS and turbidity which gives a significant influence on the physical quality of the river water. For the value of TSS and turbidity, the average value of TSS either periodically or direct measurement ranges between 61.51-72.5 mg/L, while the result of turbidity measurement in the amount of 219 FTU, this value exceeds the threshold of class II's water quality standard. The high TSS value gives an impact to the value of turbidity. The high of these two values caused by sand mining activities which causing the stirring soil or sand thus causing turbidity. This is proved by the time of water sampling, the very murky of the water's color indicating the high value of TSS.
While for the parameter of TDS are not giving significant influence to the physical water quality of the Komering river. This is caused by the average value of TDS is in the amount between 7 mg/L, this value is under the threshold of class II. So it can be assumed that the sand mining in Komering river did not give significant influence of the value of TDS. However, the sand mining activities in Komering river is giving significant influence to the river channel change in the region. The changes taking place in the Komering river channel over a period 11 years 
